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stratification, but cleaves vertically, so that when eroded it forms
very steep precipitous cliffs. It is composed chiefly of clay-like mate-
rial and angular grains of quartz, tiny flakes of mica, and more or less
carbonate of lime, which has been reported in some cases to reach
30 per cent in amount.

Loess covers vast areas in many parts of the world, reaching a thick-
ness of hundreds of feet in some cases, and for this reason is of some
importance to the engineer. Some of the larger and more important
areas of loess include the Mississippi Valley in the United States, the
valleys of the Rhine and its tributaries in Europe, and northern central
China in Asia. In origin it is claimed by some to be seolian, by others
to be fluvatile or lacustrine, and by still others to be partly seolian
and partly aqueous (Chamberlin and Salisbury). The loess is utilized
in some parts of the West for common brick manufacture, but the
product is not always satisfactoiy. When exposed to rainstorms the
loess often gullies very badly.

A similar fine clayey material, accumulated in basins and on the
plains of the arid regions of the western United States, probably formed
partly by wash and partly by wind action on the neighboring slopes,
has been called adobe, which has been used in the form of sun-dried
brick for building, and when irrigated forms a productive soil.

Sand Dunes

In arid and semi-arid regions, and in humid regions where the loose
sand is not protected by vegetation, especially the beaches of sea and
lake shores, the sand is piled up by the driving action of the wind into
mounds and ridges called dunes (PI. XII, Figs. 1 and 2). The sand
particles are lifted only a slight distance above the land surface, hence
their movement is often interfered with by surface obstacles, such as a
tree, shrub, building, fence, etc., which results in deposition and ac-
cumulation. The ridges commonly lie transverse to the direction of
the wind, but may sometimes be longitudinal or parallel as illustrated
by the dunes in the desert of north-west India. They are usually not
more than 10 or 20 feet high, but sometimes reach heights of 200 or
300 feet.1

Sand dunes formed on the river flood plains of arid regions and the
desert are often curved or crescent shaped in outline, the convex side
being towards the wind and with the horns of the crescent extending
in the direction of advance.

1 As along the shores of Lake Michigan.